Experimental Section
Synthesis of TiO 2 -M (M: Pt, Au, Pd, Rh, Ag): Loading of co-catalysts (M: Pt, Au, Pd, Rh, Ag) on TiO 2 was performed by the PD method. TiO 2 powder was suspended in 10 cm 3 of an aqueous solution of methanol (50 vol %) in a test tube, and the test tube was sealed with a rubber septum under argon (Ar).
An aqueous solution of the co-catalyst source was injected into the sealed test tube and then photoirradiated for 2 h at λ > 300 nm by a 400 W high-pressure mercury arc (Eiko-sha, Osaka) with magnetic stirring in a water bath continuously kept at 298 K. The co-catalyst source was reduced by photogenerated electrons, and metal was deposited on the surface of the TiO 2 particles. Analysis of the liquid phase after photodeposition revealed that the co-catalyst source had been almost completely (> 99.9%) deposited on the TiO 2 particles. The resultant powder was washed repeatedly with distilled water and then dried at 310 K overnight under air. conducted on an ESCA-3400 spectrometer (Shimadzu, Japan). A sample was mounted on a silver sample holder by using conductive carbon tape and analyzed using Mg K radiation in a vacuum chamber in 0.1-eV steps. The position of the carbon peak (284.6 eV) for C1s was used to calibrate the binding energy for all the samples. Ni K-edge (8.3 keV) X-ray absorption fine structure (XAFS) measurements were made in the fluorescence mode at the BL01B1 beamline of the SPring-8 synchrotron radiation facility (Hyogo,Japan). A typical data reduction procedure (e.g., background removal or normalization) was carried out with Athena (version 0.9.20).
Photocatalytic reaction: Reactions were conducted in a Pyrex side-irradiation vessel connected to a glass closed gas circulation system. A 300-mg sample of Au/TiO 2 -M powder was dispersed in pure water (300 cm 3 ) using a magnetic stirrer, and this reactant solution was evacuated under vacuum several times to completely remove any residual air, following which a small amount of Ar gas was introduced into the reaction system prior to irradiation under a 300 W xenon lamp (Cermax, PE300BF) filtered with a various filters with a 15 A output current. The amounts of H 2 and O 2 in the gas phase were measured using a Shimadzu GC-8A gas chromatograph equipped with an MS-5A column.
Figure S1
Particle size distributions of (a) TiO 2 We analyzed the effect of wavelength of light and added an action spectrum as Figure S9 .
Data used for calculation of AQE were added in Table S1 . These results mean that, in Figure S9 , we observe compressed tendency of AQE against wavelength of light.
